Background: Schizophrenia is a chronic condition that leads to high rates of disability and high levels of family burden but the interactive relationship between these variables remains unclear, particularly in low-and middle-income countries where the vast majority of patients live with their families. Aim: Assess the symptom severity, level of disability, and family burden among clinically stable outpatients with schizophrenia in Sichuan, China. Methods: A total of 101 clinically stable outpatients with schizophrenia who had a median duration of illness of five years were assessed using the World Health Organization Disability Assessment Scale 2.0 (WHODAS II), the Positive and Negative Syndrome Scale (PANSS) and the Family Adaptation, Partnership, Growth, Affection and Resolve Index scale (APGAR); and their caregivers were surveyed using the Family Burden Interview Schedule (FBIS). Results: Among the 101 patients, 92 lived with their immediate family members, 74 had clinically significant disability, and 73 were unemployed. The level of disability was associated with the severity of symptoms (r=0.50, p<0.001), duration of illnesses (r=0.22, p=0.028), age of onset (r=-0.22, p=0.024) and patients' level of satisfaction with family support (r=-0.30, p=0.020). Disability was also associated with the overall level of family burden (r=0.40, p<0.001), and with several subtypes of family burden: financial burden (r=0.21, p=0.040), the degree of disruption in family routines (r=0.33, p=0.001), the effect on family leisure activities (r=0.31, p=0.001) and the quality of family interactions (r=0.43, p<0.001). Four variables remained significantly associated with the level of disability in the stepwise multivariate linear regression: duration of illness, severity of symptoms, patient satisfaction with family support, and the overall burden of the illness on the family. Conclusions: Even after adjusting for the severity of patients' symptoms, patient disability is independently associated with family burden. This highlights the importance of targeting both symptoms and disability in treatment strategies for this severe, often lifelong, condition. In countries like China where most individuals with schizophrenia live with their families, family burden is an important component of the impact of the illness on the community that should be included in measures of the relative social and economic importance of the condition.
Introduction
The treatment of schizophrenia has improved in the last few decades, but work still needs to be done. Symptoms can usually be controlled with treatment but the residual impairment in functioning makes it difficult for patients to return to society. [1] Schizophrenia is a chronic condition associated with a high level of disability which is a leading contributor to overall disability in the population. [2, 3] According to estimates from the Global Burden of Diseases study, schizophrenia is the 8 th leading cause of disability-adjusted life years worldwide in the 15 to 44 age group. [4] But these measures only consider the effect of schizophrenia on the quality of life of the individual, [2, 3, 5] not on the quality of life of family members who, in most societies, are the primary care-givers for persons with schizophrenia. The current study seeks to assess the associations of patients' clinical characteristics and level of disability with family functioning and family burden in patients with schizophrenia.
Methods 2.1 Participants
As shown in Figure 1 , patients with schizophrenia were recruited from the Mental Health Center of a large (tertiary level) psychiatric hospital in Sichuan Province, China from February to March, 2013. A total of 896 patients who met the following inclusion criteria were referred to the research team by their treating psychiatrists: (a) met the diagnostic criteria of schizophrenia using the 10 th edition of the International Classification of Diseases (ICD-10); [6] (b) 16 years of age or older; (c) receiving regular follow-up outpatient treatment after discharge from a psychiatric hospital; (d) clinically stable for at least three months with no change in medication regimen; (e) no organic brain disorder or mental retardation; (f) both the patient and their caregivers signed informed consent forms indicating their willingness to participate. The study was approved by the Ethics Committee at Sichuan University.
Assessments
The survey had five components: a basic demographic and illness history questionnaire; the Chinese version of the World Health Organization Disability Assessment Schedule II (WHODAS II) [7] ; the Positive and Negative Syndrome Scale (PANSS) [8] ; the Family Adaptation, Partnership, Growth, Affection, Resolve Index (APGAR) [8] ; and the Family Burden Interview Schedule (FBIS). [8] Six psychiatrists and psychiatric nurses with more than eight years of clinical experience were trained to administer the survey using a standardized protocol. After the training, WHODAS II and PANSS were administered to 12 patient volunteers twice (by two independent interviewers) and the WHODAS II was retested with these individuals after an interval of two weeks. The inter-rater reliability of evaluators for WHODAS II and PANSS were good (Kappa=0.81 and 0.93, respectively), and the test-retest reliability of WHODAS II was fair (Kappa=0.78).
The demographic and illness history form collected information about sex, age, level of education, marital status, living status (i.e., alone or with family), occupational status, types of medical insurance, history of severe physical illness and family history of mental illness. It also collected information about the psychiatric history including the age of onset of schizophrenia, the number of relapses, the number of hospitalizations, the overall duration of illness, and the co-occurrence of substance abuse disorders or other mental disorders.
Face-to-face interviews were conducted to assess current levels of disability using the WHODAS II. [7] This scale measures disability in six domains: cognition (6 items), mobility (5 items), self-care (4 items), interpersonal relationships (5 items), role functioning (8 items) and social participation (8 items). Each item is rated on a 5-point Likert scale from 1 (no difficulty) to 5 (extreme difficulty) yielding a total score ranging from 36 to 180, with a higher scores indicating greater disability. The total score is used to categorize individuals into five groups: 'extreme disability' (total score >116), 'severe disability' (total score=106-115), 'moderate disability' (total score=96-105), 'mild disability' (total score=52-95), and 'no disability' (total score=36-51). Wang and colleagues [9] administered the Chinese version of the WHODAS II to psychiatric patients and reported that the scale has good internal consistency (Cronbach α =0.93). In the current study the WHODAS II results were dichotomized, those with total scores of less than or equal to 51 were classified as 'not disabled' and those with total scores greater than 51 were classified as 'disabled'.
The PANSS [8] is the most commonly used scale for assessing the severity of the symptoms of schizophrenia in China. It evaluates the clinical status of patients over the prior month. The scale is subdivided into a positive symptoms subscale, a negative symptoms subscale and a global psychopathology subscale. Evaluators rate 30 items on a 1-to 7-point Likert scale (higher scores • 23 • represent more severe symptoms) using information provided both by the patient and co-resident family members. Previous reports [8] indicate that the test-retest reliability of the three subscales of the Chinese version of the PANSS are fair to good (kappa=0.77-0.89).
Family APGAR [8] is a 5-item, self-rated scale developed by Smilkstein [10] that measures the degree of patients' satisfaction with family support that focuses on the emotional, communicative and social interactive relationship between patients and their family members. Respondents rate each item from 0 to 2, yielding a total score ranging from 0 to 10, with lower scores representing poorer perceived family support. The Chinese Family APGAR has been validated, [11] using a non-mentally ill sample. In the current study the internal consistency of the 10 items was acceptable (Cronbach's α=0.76).
The FBIS [8] is a semi-structured interview schedule that assesses the burden experienced by the family members of psychiatric patients. Face-to-face interviews using FBIS were conducted with the caregivers of the patients who brought them to the outpatient department. The FBIS has 26 items, 25 of which objectively assess family burden in six domains: financial burden, effect on the family members daily routines, effect on family members' leisure activities, effect on interpersonal relationships within the family, self-reported effects on physical health of other family members, and selfreported effects on the mental health of other family members. The final item asks respondents about their perceived subjective burden related to having a mentally ill family member. Each item is rated on a 3-point Likert scale: 0 (no burden), 1 (medium burden) and 2 (high burden). The Chinese version of FBIS has been validated among caregivers of 21 psychiatric patients [12] : the internal validity was good (Chronbach α = 0.83), the inter-rater reliability was fair to excellent (Kappa=0.61-1.00), and the objective burden reported by the interviewer was significantly correlated with the subjective burden reported by the family members (r=0.68, p<0.001).
Statistical analysis
Data were entered in Microsoft EXCEL and analyzed using SPSS version 13.0 (SPSS Inc., Chicago IL). Crossgroup differences in the WHODAS II scores were compared using t-tests or F-tests. The characteristics of patients who were and were not classified as disabled were compared using Mann-Whitney rank tests when the variable assessed was not normally distributed and t-tests when the variable assessed was normally distributed. Spearman rank correlation coefficients were calculated to estimate the correlation between WHODAS II scores and other clinical or family variables. It is certainly possible that a non-linear relationship exists between the severity of disability and the potential predictor variables, so both stepwise binary logistic regression (with presence or absence of disability as the dependent variable) and stepwise generalized linear regression (with WHODAS II overall score as the dependent variable) were employed to identify variables that are independently associated with disability. The statistical significance level was set at p<0.05.
Results

Characteristics of the sample
Only 101 of the 896 eligible patients (11.3%) agreed to participate in the survey. Among these 101 individuals, 59 (58.4%) were male and 42 (41.6%) were female; their mean (sd) age was 28.8 (10.6) years; 32 had attended college, 44 were high school or technical school graduates, and 25 had a middle school education or less; 14 were currently working, 14 were current students and the remaining 73 were unemployed; 81 were single, 14 were currently married and 6 were divorced or widowed; 49 had government-sponsored Urban Residents Medical Insurance, 10 had governmentsponsored New Rural Cooperative Medical Care System (NCMS) insurance, 3 had commercial insurance, and 39 did not have any type of medical insurance; 92 were living with immediate family members, 5 were living with schoolmates, 2 were living with other relatives and 2 were living alone. The onset age of schizophrenia varied from 12 to 42 years of age (mean[sd]= 24.8 [6.1] years); the duration of illness ranged from 5 months to 31 years (median [IQR] of 5 [1.0-11.5] years); 23 had a concurrent severe physical illness (including high blood pressure, diabetes, hepatitis and epilepsy); 26 had a family history of mental disorders; the modal number of relapses was 1 (range=0-10); and the modal number of hospitalizations was 2 (range=1-7). 
WHODAS II scores in patients with
Clinical and family characteristics of patients with
and without disability Based on the WHODAS II total score, 74 of the 101 patients (73.3%) were disabled; among them 71 had mild disability (WHODAS II score 52-95), 2 had moderate disability (score 106-115) and one had extreme disability (score >116). The comparison of the characteristics of patients with and without disability is shown in Table  1 . Compared to patients without disability, patients with disability had a younger age of onset and higher 
3.4
Correlations between disability and other characteristics of the patients As shown in Table 2 , participants with more severe disability had a younger age of onset, a longer duration of illness and more prominent negative symptoms. Patients with higher levels of disability also reported greater dissatisfaction with family support and the family members of patients with more severe disability reported higher levels of burden in five of the six domains of burden assessed by the FBIS. However, WHODAS II scores were not significantly related with the age of the patient, number of relapses or number of hospitalizations.
Factors associated with the severity of disability
Multivariate analyses were used to identify factors that were independently associated with psychiatric disability. The result of the stepwise logistic regression analysis that used disability versus no disability (based on the WHODAS II cutoff score of 51) as the dependent variable and all variables that were statistically significant in the univariate analysis (Table 1) as independent variables is shown in Table 3 . Compared to patients who did not meet the WHODAS II criteria for disability, those who met disability criteria had more severe clinical symptoms (i.e., higher overall PANSS scores) and their family members experienced a higher level of burden.
Considering disability as a continuous variable (instead of as a dichotomous variable), we used the total WHODAS II score as the dependent variable and all variables that were significantly associated with the total score in the univariate analysis (Table 2) as independent variables in a stepwise general linear regression analysis. As shown in Table 4 , four factors were retained using the backward stepwise selection method: PANSS total score, family APGAR index, FBIS total score and the duration of illness. Thus compared to patients with lower levels of disability, patients with higher levels of disability had a greater level of psychopathology, a longer duration of illness and reported greater dissatisfaction with family support; moreover, their family members reported higher levels of family burden.
Discussion 4.1 Main findings
Among the 101 patients with clinically stable schizophrenia recruited for the study from the outpatient department of a large psychiatric hospital in central China, 74 (73%) had clinically significant disability as assessed by an internationally standardized tool for evaluating disability -the WHODAS II. This high level of disability is consistent with previous studies in China, [2, 3, 5] and highlights the limitations of our current treatment regimens for schizophrenia that can control symptoms but do not rehabilitate patients. As expected, high levels of disability were positively correlated with an early age of onset (associated with more severe forms of schizophrenia), a longer duration of illness (associated with greater deterioration in functioning) and more severe clinical symptoms in the previous month (particularly the avolitional negative symptoms). Perhaps less obvious (but still understandable), higher degrees of disability in the patient were also associated with a greater burden on the family in terms of family finances (71% of the patients were unemployed), family functioning, interpersonal relationships, and the psychological wellbeing of other family members. In the univariate analysis the degree of disability was also positively correlated with patients' level of dissatisfaction with the support provided by the family. 
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After controlling for other variables in multivariate analyses, the current severity of symptoms (particularly negative symptoms) and the degree of family burden reported by a family member informant were the only factors that remained independently associated with the level of disability of the patient.
Limitations
Only 11% of eligible participants completed the survey; so the representativeness and generalizability of the results to the families of individuals with schizophrenia in treatment in China is uncertain. However, the main reason for non-participation was that patients and their family members left the outpatient clinic immediately after treatment and, thus, were not approached by the research team, so this low participation rate may not necessarily mean that the participating families were unrepresentative. A better, but more expensive, recruitment strategy would be to visit potential participants in their homes. This is a cross-sectional study so the causal direction of the variables identified remains unknown. For example, more serious negative symptoms of schizophrenia may cause increased disability but increased disability could also increase the severity or duration of negative symptoms. The relationships of family burden, patient symptomatology, and patient disability are probably quite complex and change over time; a cross-sectional design is not able to assess the nuances of the interactions between these variables.
Prospective studies that follow patients and all their family members regularly from the time of first diagnosis are needed to clarify these issues. Ideally this line of research would start with qualitative studies to ensure that all the relevant factors that moderate the interactions of these three core constructs are included in the theoretical models and in subsequent quantitative studies.
Given the large number of potential confounding variables that could affect the relationship between family burden and patient disability, our sample size of 101 patients was insufficient to conduct the stratified analyses (e.g., by economic level of the family, urban v. rural residence, etc.) that could help generate a more comprehensive understanding of family burden and patient disability.
Implications
This study convincingly demonstrates that the level of disability experienced by patients with schizophrenia is independently associated with family burden even after adjusting for symptom severity. This highlights the importance of targeting both symptoms and disability in treatment strategies for schizophrenia. Multiple studies have shown that rehabilitation training can improve the clinical condition, treatment adherence and social functioning of patients with schizophrenia. [13, 14] Based on the findings of this study, rehabilitation programs to prevent disability should prioritize patients with an early age of onset and a longer duration of illness. 
• 27 •
We also found that patients who were dissatisfied with the support they receive from family members had higher levels of disability. The causal direction of this association is unclear -it is probably bidirectional -but this finding highlights the centrality of the family as a target for decreasing the disability associated with schizophrenia. In our study, 91% of the patients were living with their family members, so the family is the primary environment for social interaction for these patients. Previous studies have found that patients with higher levels of family support report a higher quality of life, [15, 16] are less likely to have suicidal behavior, [17] and have shorter periods of untreated psychosis. [18] Many issues and difficulties exist in the interactions between family caregivers and schizophrenia patients, so training family members about the proper expression of emotions and helping them develop appropriate coping strategies are potential methods for reducing family burden and, thus, decreasing patient disability. [19, 20] This study found that the majority of clinically stable outpatients with schizophrenia were unemployed and living at home with family members. The treatment expenses and the loss of productivity of both the patient and the family caregivers pose substantial financial burdens on the family. This problem exists in both high-income and low-and middle-income countries: a survey conducted by Magliano and colleagues [21] reported that 45% of the caregivers of patients with schizophrenia reported high burden and little support from society. These problems are magnified by stigma and discrimination of patients and, often, their family members. Phillips and colleagues [22] report that in China stigma is a major source of psychological stress for both patients with schizophrenia and their family members, and it significantly disturbs the daily lives of caregivers. Our results also suggest that the disability associated with schizophrenia greatly disrupts family activities and undermines the psychological wellbeing of other family members. These findings highlight the need to provide financial support to families with schizophrenic members and to provide educational and social support to family caregivers to help them assume the difficult, often life-long, task of caring for their ill family members.
In our study 92 (93%) of the patients were living with close relatives, a proportion that is much higher than that reported in Western countries but is, we believe, representative of China and, possibly, of other lowand middle-income countries. The burden experienced by these family members in terms of lost productivity and emotional turmoil are substantial components of the overall social cost of schizophrenia that are not considered in standard metrics of the burden of illness (i.e., Disability Adjusted Life Years, DALYs). This study confirms the importance of considering family burden when evaluating the social and economic importance of different health conditions, particularly severe mental disorders.
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